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However, many may carry through and survive the milling process and
some may be potential spoilers of cereal products. For example, flour
may be contaminated with heat-resistant bacterial spores, particularly ther-
mophiles, which may survive the process given canned foods. Flour also
may be contaminated with mucoid variants of Bacillus subtilis and Bacillus
licheniformis which can cause "ropy" bread (Pylor, 1973; ICMSF, 1980):
When the spores of these species survive baking, their subsequent ger-
mination and growth in the bread results in ropiness, which consists of a
soft and sticky interior, brown discoloration, and a peculiar odor.

Yeast and mold populations on cereal grains often are as high as
104/g. Various molds, mainly species of Alternaria, Fusarium, Helmin-
thosporium, and Cladosporium have the ability to invade kernels while
the plants are growing. When grains have been properly dried to 13%
water, these field fungi will slowly die off during storage. When grains
contain higher levels of moisture due to inadequate drying or storage under
wet conditions, molds are the principal spoilage organisms. Members of
the Aspergillus glaucus group will grow at water activities as low as 0.73
and thus commonly spoil some of the lower moisture grains.

Cereal grains and their milled products have seldom been implicated
as sources of foodborne disease. However, low numbers of pathogenic
bacteria including salmonellae, Bacillus cereus, Clostridium perfringens,
and Clostridium botulinum may be introduced from soil, feces, and other
environmental sources.

B. cereus, a soil organism commonly found on grains, has been the
cause of foodborne disease when cooked rice dishes have been held for
extended periods under conditions suitable for spore germination and veg-
etative growth (ICMSF, 1980; Bryan et al., 1981).

Soybeans and soy products have, at times, been responsible for sal-
monellosis in animals and humans (Elliott, 1967; ICMSF, 1980), Com-
mercially prepared tofu (soybean curd) was the source of an outbreak of
yersiniosis involving 87 cases; two strains of Yersinia enterocolitica were
isolated (Aulisio et al., 1983).

Mycotoxins are another potential health hazard since they are produced
by some of the fungi that are present on cereals and their milled products.
Aflatoxins are of particular concern because they are potent carcinogens;
Aspergillus flavus and Aspergillus parasiticus are common contaminants
of certain grains (Busby and Wogan, 1979; Labuza, 1983). The prevention
of mycotoxins in milled cereal products depends upon the application of
HACCP principles (see Chapters 1 and 10), which includes the prevention
of mold growth on grains after harvest and the careful inspection of
incoming shipments. The observation of fluorescence when kernels are
examined under black light indicates mold presence and possible aflatoxin